described four colonial types of Neisseria gonorrhoeae. Types 1 and 2 were virulent when tested in human volunteers, and when viewed under diffuse transmitted light after 20 hrs growth, were 0 5 mm. in diameter, dark gold and convex with an entire edge. Avirulent Types 3 and 4 were light brown or colourless, about 1 mm. in diameter, somewhat more flat than Types 1 and 2, and also entire. These observations have been confirmed by a number of investigators. Recently, Jephcott and Reyn (1971) have observed a fifth colonial type, the colonies of which resemble Types 3 and 4 in size and colour. Type 5 in contrast with Types 3 and 4 is shiny, granular, and opaque, with an uneven surface and crenated edge. Other types undoubtedly exist, particularly after cultivation in the laboratory, and the situation is further complicated if antibiotics are present in the media on which type differentiation is effected (James, Wende, and Williams, 1973) .
We have observed an additional new colonial type of N. gonorrhoeae which has been designated Type 1 ' on the basis of its visual appearance and virulence in the chick embryo, and in the present report we compare its characteristics to those of known types.
Material and methods
Maintenance and preservation of strains Two strains of N. gonorrhoeae, F62 and 3956, were investigated in this study. The F62 strain was obtained from Dr. D. S. Kellogg 31-35-47 ) was similar to that described by Kellogg and others (1963) . Differentiation of colonies under these lighting conditions was made according to criteria set out by the Kellogg group and by Jephcott and Reyn (1971) .
Isolated strains, in addition to daily subculturing, were also preserved in ampoules submerged in liquid nitrogen according to the method of Ward and Watt (1971 Saline auto-agglutinability A loopful of gonococci grown on GCBD medium for 20 hrs was suspended in 1 ml. saline which contained 1 per cent. formalin, in a tube measuring 1 x 7 cm. The suspension was gently shaken for a few seconds and examined for agglutination of the cells.
Haemadsorption tests These procedures were performed according to the methods of Punsalang and Sawyer (1973) in saline was mixed with 0-1 ml. of a 3 per cent. (v/v) suspension of sheep or rabbit erythrocytes in a small 1 x 7 cm. test tube, as described by Punsalang and Sawyer (1973) . The tubes were sealed with 'Parafilm' (Canlab, Toronto, Ont.) and incubated at 37°C. in a water bath for 20 min. followed by a period of 16 hrs at 4°C. The settling patterns of the red cell-bacterial suspensions were compared with controls.
Electron microscopy
The procedure of Swanson (1971) was used in the examination of gonococci for pili. Gonococcal cells harvested after 20 hrs growth on GCBD plates were suspended in saline. A drop of this suspension (1010 organisms/ml.) was placed on a 200-mesh formvar-coated copper grid. After 10 sec. the excess was extracted with filter paper. The grid was then washed for 10 min. with 0 15 M sodiumpotassium phosphate buffer (pH 7 0) by the method of Webb (1973) . The grid was stained for 10 sec. with 2 per cent. uranyl acetate (pH 3 5). Observations were made with the Phillips EM 201 electron microscope.
Chick embryo inoculation Fertilized hens' eggs were obtained from a single Leghorn flock reared in the Poultry Laboratory of the University of Manitoba. The birds were fed on an antibiotic-free diet. On receipt, eggs were placed in a Jamesway single-stage egg incubator for 11 days.
Intravenous inoculation of 0-1 ml. volumes of a suspension of gonococci in 1 per cent. proteose peptone saline was performed as described for eggs by Beveridge and Burnet (1946) . After inoculation, embryos were examined daily by candling. Blood samples when required were withdrawn from embryos, dead or alive, according to the method of Beveridge and Burnet, and plated onto GCBD medium. These plates were incubated at 37°C. under 5 per cent. CO2 for 20 hrs, and colonial morphology examined as described above.
For LDI50 determinations, eleven eggs per dilution of organisms were used.
Serial doubling dilution of 0-2 ml. antiserum in phosphate buffered saline at pH 7 were made in tubes (1 x 7 cm.) and 0-2 ml. antigen suspension was added. The tubes were sealed with 'Parafilm' and incubated for 14 hrs in a water bath at 52°C. The end-point was taken as the highest dilution in which the cells remained agglutinated after the tube was given a gentle flick with the finger. A magnifying glass was helpful under these conditions.
Results

Discovery of colonial Type 11
Difficulties were encountered in the classification of colonies as Type 1 or Type 2 according to the criteria of Kellogg and others (1963) Rudbach (1971) . This method was modified to the extent that the inoculum size was increased ten-fold. The animals received 108 cells on Days 0, 3, and 5. On Days 7, 9, and 11, the dose was increased to 109 cells, and on Days 14, 17, and 19, the inocula were further increased to 1010 cells. 2 days after administration of the final dose, the rabbits were bled from the heart. Sera were separated from erythrocytes and stored at -20°C. in 1-2 ml. volumes.
Titration of antisera in the presence of whole cells Antigen preparation and agglutination titrations conformed to the methods described by Hurvell, Ahvonen, and Thal (1971) We have designated this new colony Type 11, in view of the fact that it is darker and more granular than Types 1 and 2 (Fig. 1) . However, it is about the same size as these types. Type 11 is a stable colonial form as we have been able to carry it in the laboratory for 6 months. Both F62 and 3956 strains yielded colonies of the new type.
In addition to Type 11, Types 1, 2, 3, and 4 (Kellogg and others, 1963) and Type 5 (Jephcott and Reyn, 1971) were also identified in the two strains, as shown in Fig. 1 Tables I and  II. Table II shows that haemadsorption and haemagglutination are largely confined to Types 1, 11, and 2. Type 11 was shown to possess pili in keeping with virulent types (Fig. 2) . The LD50 doses of Types 3 and 4 are much higher and are similar to that of Type 5 organisms. Considerable differences were also noted between heatkilled Type 1 and untreated Type 1 cells.
For technical reasons, it was not possible to compare all eight preparations set out in Table III (Table IV) . This observation confirms the close relationship of these two types to Types 1, 2, 3, and 4 of Kellogg. have also found that the chick embryo acts as a selective medium for virulent types, permitting their growth and suppressing multiplication of avirulent cells. Their studies were based on inoculation of the allantoic cavity.
The agglutination of eryftrocytes by virulent gonococci has been attributed by Punsalang and Sawyer (1973) 
